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SOME INTERESTING THOUGH UNSUCCESSFUL ATTEMPTS 
TO TRANSMIT INFLUENZA EXPERIMENTALLY. 

How great are the difficulties surrounding the study of the nature 
of the \>irus of influenza is indicated by the following summary of two 
series of experiments recently carried out, one at Boston and one at 
San Francisco. 

BOSTON EXPERIMENTS. 

These experiments were carried on jointly by Lieut. Commander 
M. J. Rosonau, Medical Corps, U. S. N. R. F., and Lieut. W. J. Keegan, 
Medical Corps, U. S. N. R. F. and by Surg. Joseph Goldberger and 
Asst. Surg. G. C. Lake, United States Public Health Service, at the 
United States Quarantine Station, Gallop's Island, Boston, Mass. 
The subjects of experiment were 68 volunteers from the United States 
Naval Detention Training Camp, Deer Island, Boston. These volun- 
teers had been exposed in some degree to an epidemic of influenza at 
the training camp or at some station prior to coming to Deer Island; 
47 of the men were without history of an attack of influenza during 
the recent epidemic and 39 of those were without history of an attack 
of such illness at any time during their lives. 

The experiments consisted of inoculations with pure cultures of 
Pfoiffer's bacillus, with secretions from the upper respiratory passages, 
and with blood from typical cases of influenza. The study was begun 
on November 13 with an experiment in which a suspension of a freshly 
isolated culture of Pfeiffer's bacillus was instilled into the nose of each 
of 3 nonimmunes and into 3 controls who had a history of an attack 
in the present epidemic. None of those volunteers showed any 
reaction following this inoculation. Another experiment was made 
at a later date with a suspension of a number of different pure cultures 
of Pfeiffer's bacillus, of which 4 were recently isolated. Ton pre- 
sumably nonimmune volunteers wore inoculated, with the same 
negative results. 

Throe sets of experiments were made with secretions, both unfil- 
terod and filtered, from the upper respiratory tract of typical cases of 
influenza in the active stage of the disease. In these experiments a 
total of 30 men were subjected to inoculation by means of spray, 

975S5°-10 1 (33) 



January 10, 1919. 34 

swab, or both, of the nose and throat. The interval elapsing between 
securing secretions from the donors and inoculation of the volunteers 
was progressively reduced in these experiments so that in the third 
of the series the interval at most was 30 seconds. In no instance was 
an attack of influenza produced in any one of the subjects. An 
experiment was made in which the members of one of the groups of 
volunteers which had been subjected to inoculation with secretsons 
were exposed to a group of cases of influenza in the active stage of the 
disease in a manner intended to simulate conditions whieh in nature 
are supposed to favor the transmission of the disease. Each of this 
group of 10 volunteers came into close association for a few minutes 
with each of 10 selected cases of influenza in the wards of the Chelsea 
Naval Hospital. At the time the volunteers were exposed to this 
infection the cases were from 10 to 84 hours from the onset of their 
illness and 4 of them were not over 24 hours after the onset. Each 
volunteer conversed a few minutes with each of the selected patients, 
who wore requested to, and coughed into the face of each volunteer 
in turn, so that each volunteer was exposed in this manner to all 10 
cases. The total exposure amounted to about three-quarters of an 
hour for each volunteer. None of these volunteers developed any 
symptoms of influenza following this experiment. 

Advantage was taken of the opportunity for making this study to 
attempt to confirm the reported positive results of transmission of 
influenza by Nicolle. Secretions from 5 typical cases of influenza 
were secured, filtered, and some of the filtrate was inoculated subcu- 
taneously into each of the group of 10 volunteers. At the same time 
blood was drawn from the same cases and pooled, and some of the 
mixed blood injected subcutaneously into each of another group of 
10 volunteers. The time lost between drawing the blood and inocu- 
lating it in no case exceeded three-quarters of an horn-. None of the 
men subjected to these inoculations developed any evidences of 
illness. 

In the foregoing experiments the patients serving as donors be- 
longed to groups from epidemic foci either' on shipboard or at insti- 
tutions. The great majority indeed belonged in a group from an 
epidemic on board the U. S. S. Yacona. Of the personnel of this 
vessel, 95 in number, 80, or 84 per eent, were stricken with the 
disease in an epidemic between November 17 and 29, 

SAN FRANCISCO EXPERIMENTS. 

The following observations were carried out practically simul- 
taneously with those described above. The work was done at the 
Angel Island Quarantine Station, San Francisco, Cal, utilising 
volunteers from the Yerba Buena Naval Training Station, San 
Francisco. The experiments were carried on jointly by Surg. G. W. 
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McCoy, of the United States Public Health Service, and Lieut. De 
Wayne Richey, United States Navy. The volunteers who were used 
in these experiments differed from those used at Boston in two re- 
spects — first, the personnel of the Yerba Buena Station had not been 
exposed to influenza in the present epidemic arid were therefore pre- 
sumed not to possess any special natural immunity ; second, all of 
the men had been vaccinated with large doses of a bacterial vaccine 
containing Pfeiffer's bacilli, the three fixed types of pneumocoeci 
and hemolytic streptococci. We are not prepared at present to 
state what influence this vaccination may have had in promoting 
resistance to influenza infection, but if we may judge by the results 
of controlled experiments elsewhere such vaccination may for the 
present purpose be ignored. 
Brief details of the experiments are as follows: 

Work with Cultures. 

A group of 10 volunteers was divided into 2 equal squads. One 
group had instilled into the nostrils of each man a heavy suspension 
made by emulsifying cultures of 8 strains of Pfeiffer's bacillus without 
filtration. The other group had the same material used after passage 
through a Berkefeld N candle. The results were negative, though 
the men were held under observation for seven days. 

Work With Secretions. 

Four groups of volunteers, of 10 men each, were used for these 
experiments. Emulsions of secretions from the upper respiratory 
passages of active cases of influenza from 15 to 48 hours from the 
onset were instilled into the nose by means of a medicine dropper or 
with an atomizer. In each experiment approximately an equal num- 
ber of volunteers were treated with the same emulsion after filtration 
through a Berkefeld N candle. In every case the results were nega- 
tive,- so far as the reproduction of influenza is concerned. The men 
were all observed for 7 days after inoculation. In 3 cases in which 
unfiltered material had been instilled sore throat developed which 
corresponded clinically with acute tonsillitis, and in two of these 
cases an almost pure culture of a hemolytic streptococcus was secured 
from throat cultures. 

A filtered emulsion of material from the upper air passages of an 
acute case of influenza was dropped into the conjunctivae of 2 vol- 
unteers and the same material injected subcutaneously into 1 volun- 
teer. In each case the result was negative. 

One cubic centimeter of blood taken during the active stage of in- 
fluenza was inoculated subcutaneously into 1 volunteer with negative 
results. 
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In all of these experiments the time between the collection of the 
material from the patient and its inoculation into the volunteers was 
in the neighborhood of 3 or 4 hours. The conditions under 
which it was necessary to conduct experiments did not permit of a 
shorter interval. The unfiltered suspensions, which were used were 
submitted to cultural examination after inoculation and found to 
contain living organisms as follows: Pfeiffer's bacillus, pneumocoeci 
of group 4, and hemolytic streptococci. 

Editorial Note. — The foregoing experiments, though extremely 
interesting, do not, of course, warrant final conclusions. It is hoped 
that it may be possible to carry the studies further and that results 
may be obtained that will definitely settle the nature and the mode 
of spread of the virus of epidemic influenza. For the present the 
sanitarian will do well to continue to apply the general principles of 
control that are based on the justifiable assumption that the disease 
is a droplet infection, giving, however, increased attention to a point 
that is suggested by these experiments — namely, an infective period 
at the very earliest- stages of the attack. 

It would seem to be wise to give renewed emphasis to the impor- 
tance of going to bed at the slightest indications of illness. 



EPIDEMIC INFLUENZA. 
PREVALENCE IN THE UNITED STATES. 

The prevalence of influenza in the United States, as reported to 
the Public Health Service by State health officers, is shown under 
the heading "Current State Summaries," page 46, of this issue of the 
Public Health Reports'. In general, the reports do not show decided 
changes in the number of cases of the disease as compared with the 
preceding, week. 

Slight increases in the number of cases are reported from Alabama, 
Arkansas, California, Connecticut, Kansas, Louisiana, Massachu- 
setts, New Jersey, North Carolina, Oregon, Vermont, and Virginia. 
Slight decreases in the number of cases are reported from Illinois, 
Indiana, Iowa, Maine, and Michigan. 

The cases reported in the zones around military camps are shown 
on page 50. Data from these zones for preceding weeks are given in 
the Public -Health Reports, vol. 34, No. 1, January 3, 1919,. pages 1 
and 2. 

RURAL SANITATION A PRESENT NECESSITY. 

Time and again students of public health have called, attention to 
the backward state of sanitary conditions in rural districts and to the 
influence of this on the health of city dwellers. There is considerable 
evidence, moreover, to show that whereas in cities health conditions, 



